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COAXIAL CONNECTOR WITH SWITCH 
BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a coaxial connector with 
5 a switch which is connected to a transmission/receiving circuit 
in a radio terminal such as a cellular phone, a PHS (Personal 
Handyphone System) , a radio LAN (Local Area Network) module, 
or an ETC (Electronic Toll Collection) module, and relates to 
the structure of a coaxial connector with a switch in which a 

10 connection of a switch terminal is switched from a fixed 
terminal to a plug pin by connection to a plug pin in a 
counterpart connector . 
Description of Related Arts 

Although a coaxial connector with a switch of this type 

15 generally connects a built-in transmission/receiving circuit 
and an attached antenna in a cellular phone, a PHS, or the like, 
for example, the connection between the built-in 
transmission/receiving circuit and the attached antenna is 
interrupted at the time of final examination before shipment 

20 to connect the built-in transmission/receiving circuit to an 
examination device. 

Consequently, the coaxial connector of this type may be 
used for small-sized electronic apparatuses such as a cellular 
phone in many cases* In order to miniaturize the whole 

25 apparatus, it is desired that the coaxial connector is made as 
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small and thin as possible (for example, the height of the 
connector is set to not more than 2 . 5 mm or not more than 2 mm) . 

Conventionally, a technique for providing a fixed 
terminal 94 extending in a direction 93 perpendicular to a 
5 direction of insertion 92 of a plug pin 91 and a switch terminal 
95 for switching, which is elastically deformable in an S like 
shape, and bending the switch terminal 95 pressed by the plug 
pin 91 such that the S like shape thereof becomes flat to 
interrupt the connection between the switch terminal 95 and the 

10 fixed terminal 94 has been proposed, as shown in Fig, 12 (for 
example, Japanese Examined Patent Publication No. 2889562 
issued on May 10, 1999) . 

In the above-mentioned gazette, however, the S like shape 
switch terminal 95 is flattened and bent in the direction of 

15 insertion 92 of the plug pin 91. When the elastic range of the 
switch terminal 95 is considered, therefore, the height of the 
coaxial connector cannot be made so small. That is, the coaxial 
connector cannot be thinned. 

Further, in a case where the plug pin 91 is too deeply 

20 pressed or a case where a foreign material such as a screw driver 
is inserted in place of the plug pin 91 so that the S like shape 
switch terminal 95 is excessively bent, the switch terminal 95 
is plastically deformed, which may substantially result in a 
poor connection between the switch terminal 95 and the fixed 

25 terminal 94 after that. 
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Furthermore, a contact for a plug pin 96 in the S-shaped 
switch terminal 95 is opposed to a plug pin insertion hole 97 
in the direction of insertion 92 of the plug pin 91 . Accordingly, 
dust, plating residues, or the like entering from the plug pin 
5 insertion hole 97 may, in some cases, be attached to the contact 
for a plug pin 96. In the coaxial connector disclosed in the 
above-mentioned gazette, when the plug pin 91 is pressed 
thereinto, a contact area between the plug pin 91 and the contact 
for a plug pin 96 in the switch terminal 95 is not changed. When 

10 the dust is attached, as described above, therefore, the 
connection therebetween becomes poor. Consequently, the 
coaxial connector may not be satisfactorily examined. 

An object of the present invention is to provide a thin 
coaxial connector with a switch which can be satisfactorily 

15 examined because it does not easily cause a poor connection 
between a switch terminal and a fixed terminal and is not easily 
affected by dust or the like. 
SUMMARY OF THE INVENTION 

In a preferred mode of the present invention, a coaxial 

20 connector with a switch comprises a housing for defining a 
terminal accommodation chamber opened through a plug pin 
insertion hole, and a fixed terminal and a switch terminal which 
are held by the housing. The switch terminal comprises a 
U-shaped section opened toward the plug pin insertion hole in 

25 the terminal accommodation chamber. The U-shaped section is 
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elastically deformable in a direction crossing the direction 
of plug pin insertion. As the U-shaped section is deformed in 
the direction crossing the direction of plug pin insertion, the 
switch terminal is switched from a state in which it is brought 
5 into contact with the fixed terminal to a state in which the 
contact thereof with the fixed terminal is cut off. 

In the above-mentioned mode, the U-shaped section in the 
switch terminal is deformed in the direction crossing the 
direction of plug pin insertion. Therefore, it is possible to 
10 thin the coaxial connector while ensuring the elastic 
deformation range of the switch terminal. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a coaxial connector with 
a switch according to an embodiment of the present invention. 
15 Fig. 2 is an exploded perspective view of the coaxial 

connector with a switch. 

Fig. 3 is a plan view of the coaxial connector with a 
switch. 

Fig. 4 is a front view of the coaxial connector with a 
20 switch. 

Fig. 5 is a cross-sectional view taken along a line V - 
V shown in Fig . 3 . 

Fig. 6 is a bottom view of a housing. 

Fig. 7 is a perspective view of a fixed terminal and a 
25 switch terminal in a state in which they are combined with each 
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other . 

Fig. 8 is a bottom view of the coaxial connector with a 
switch . 

Fig. 9 is a schematic perspective view showing a principal 
5 part of a second piece of a switch terminal. 

Fig. 10 is a schematic view showing a principle part of 
a fixed terminal and a switch terminal, and is a diagram showing 
the switch terminal combined with the fixed terminal as viewed 
from the side of the fixed terminal. 
10 Fig. 11 is a schematic sectional view showing the coaxial 

connector with a switch fixed to a circuit board and an 
examination device for examining the coaxial connector. 

Fig. 12 is a schematic sectional view showing the 
schematic configuration of a conventional coaxial connector 
15 with a switch. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An embodiment of the present invention will be described 
while referring to the accompanying drawings. 

Referring to Figs. 1 to 4, a coaxial connector with a 
20 switch 1 (hereinafter merely referred to as a connector 1) 
according to an embodiment of the present invention comprises 
a housing 2 composed of an insulative synthetic resin, a fixed 
terminal 3 and a switch terminal 4 which are held in the housing 
2, and a shell for electromagnetic shielding 5 composed of a 
25 conductive metal having a cylindrical shape, surrounding the 
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housing 2. 

The housing 2 comprises a cylinder 7 for defining a 
terminal accommodation chamber 6 (see Fig. 5) in its inner part, 
and a pair of bases 8 and 9 provided in an extended manner 
5 sideward from the bottom of the cylinder 7. The cylinder 7 
comprises an upper surface 10 and a peripheral side wall 11. 
At the center of the upper surface 10, a plug pin insertion hole 
12 for inserting a plug pin 51 in an examination device 50 as 
shown in Fig. 11 in a direction of insertion X (corresponding 

10 to a direction opposite to a direction along the height H of 
the housing 2) is formed. The terminal accommodation chamber 
6 is opened outward through the plug pin insertion hole 12. 

Referring to Fig. 6, which is a bottom view of the housing 
2, the terminal accommodation chamber 6 is opened by providing 

15 an opening 4 3 having a T shape turned sideways at the center 
of a bottom surface 2a of the housing 2. Further, a recess 2b 
is provided so as to surround the terminal accommodation chamber 
6, leaving four corners of the bottom surface 2a of the housing 
2. A mounting surface 2c higher by one stage than the recess 

20 2b is provided at each of the four corners of the bottom surface 
2a (corresponding to the bottoms at ends 8a and 9a of the bases 
8 and 9) . The mounting surface 2c is made parallel to a surface 
62 of a circuit board 61 to which the connector 1 is fixed, as 
shown in Fig. 11. 

25 The terminal accommodation chamber 6 has a wide first 
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accommodation chamber 6a for mainly accommodating a portion of 
the fixed terminal 3 and a narrow second accommodation chamber 
6b for mainly accommodating a portion of the switch terminal 
4. 

5 There are provided a pair of first engagement grooves 13 

and a pair of second engagement grooves 14 which respectively 
extend along wall surfaces 6c and 6d, opposed to each other, 
of the first and second accommodation chambers 6a and 6b. 
Further, a pair of third engagement grooves 15 opposed to each 

10 other with the plug pin insertion hole 12 interposed 
therebetween is provided on wall surfaces 6e and 6f, opposed 
to each other, of a wide portion of the first accommodation 
chamber 6a. The first, second and third engagement grooves 13, 
14, and 15 extend in the direction of the height H of the housing 

15 2 (a direction perpendicular to paper in Fig. 6) , which, is the 
direction of insertion X of the plug pin 51 . The first and third 
engagement grooves 13 and 15 correspond to the fixed terminal 
3, and the second engagement groove 14 corresponds to the switch 
terminal 4. 

20 Mainly referring to Fig. 2, the above-mentioned shell 5 

comprises a cylinder 16 fitted in the outer periphery of the 
cylinder 7 in the housing 2, and a pair of extended pieces 17 
provided at symmetrical positions with the center of the 
cylinder 16 interposed therebetween. Each of the extended 

25 pieces 17 is provided in an extended manner in the axial 
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direction of the cylinder 16 from a lower edge of the cylinder 
16 . A front end of each of the extended pieces 17 is bent outward 
to form legs 18. Each of the legs 18 constitutes a lead 
connected to a ground circuit on the surface 62 of the circuit 
board 61 to which the connector 1 is fixed by soldering, for 
example, as shown in Fig. 11. 

Referring to Figs. 2 and 3, the cylinder 16 in the shell 
5 is provided with a slit 19 extending in the axial direction 
at a central position between the extended pieces 17 in the 
circumferential direction so that the diameter thereof can be 
elastically enlarged. The cylinder 16 in the shell 5 is fitted 
in the cylinder 7 in the housing 2 in a state in which the diameter 
thereof is made slightly larger than that in a free state by 
elastic deformation, and is held in the cylinder 7 in the housing 
2 by its own elastic repulsive force. 

Each of the extended pieces 17 in the shell 5 is introduced 
between the ends 8a and 9a, opposed to each other, of the pair 
of bases 8 and 9 in the housing 2 in a state in which the cylinder 
16 in the shell 5 is fitted in the cylinder 7 in the housing 
2. Referring to Fig. 2, the ends 8a and 9a of the bases 8 and 
9 respectively have engagement grooves 20 engaged with side 
edges of the corresponding extended pieces 17. 

Referring now to Figs. 2 and 4, an outer peripheral groove 
21 is provided in the middle of the cylinder 16 in the shell 
5. The outer peripheral groove 21 is used for engaging an 
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annular projection 54 in the inner periphery of a cylinder 53 
for positioning which covers a main body 52 of the examination 
device 50 as shown in Fig. 11. 

Referring to Figs. 2, 5, and 7, the fixed terminal 3 

5 comprises a terminal main body 22 in a ^ shape. The terminal 
main body 22 is arranged parallel to the recess 2b on a bottom 
surface 2a of the housing 2, as shown in Fig. 5. Referring to 
Figs. 2 and 5, the terminal main body 22 comprises a pair of 
pieces 23 extending parallel to each other, and a connecting 

10 piece 24 connecting respective one ends of the pieces 23. 

There is provided a fixed piece 25 bent at substantially 
right angles from one side edge of a connecting piece 24 and 
extending in the direction along the height H of the housing 
2 . Engagement projections 2 6 are respectively formed at a pair 

15 of side edges, opposed to each other, of the fixed piece 25. 
The fixed piece 25 is locked to the first engagement groove 13 
(see Fig. 5) by the function of the engagement projection 26. 
A lead 27 having a substantially L shape is provided in an 
extended manner from the other side edge of the connecting piece 

20 24, and is drawn out of the housing 2 after passing under the 
bottom of the base 9. 

There is provided a plate-shaped fixed contact 28 bent 
at substantially right angles from a front end of each of the 
pieces 23 in the terminal main body 22 and extending in the 

25 direction along the height H of the housing 2. That is, the 
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fixed contact 28 is arranged in the direction of insertion X 
of the plug pin 51. Each of the fixed contacts 28 has an 
engagement edge 29 provided in an extended manner on its outer 
side part, and each of the engagement edges 29 is engaged with 
5 the corresponding third engagement groove 15 inside the 
terminal accommodation chamber 6, thereby regulating the 
displacement of the corresponding fixed contact 28. 

Referring to Figs. 2, 5, and 7, the switch terminal 4 
comprises a fixed end 4a and a free end 4b. The switch terminal 
10 4 comprises a plate-shaped terminal main body 30 arranged so 
as to be parallel to the recess 2b on the bottom surface 2a of 
the housing 2. A lead 31 having a substantially L shape is 
provided in an extended manner from one side edge of the terminal 
main body 30, and is drawn out of the housing 2 after passing 
15 under the bottom of the base 8. 

There is provided a fixed piece 32 bent at substantially 
right angles from the other side edge of the terminal main body 
30 and extending in the direction along the height H of the 
housing 2 to provide the fixed edge 4. Engagement projections 
20 33 are respectively formed at a pair of side parts, opposed to 
each other, of the fixed piece 32. The fixed piece 32 is locked 
to the second engagement groove 14 by the function of the 
engagement projections 33. 

The fixed piece 32 comprises a U-shaped section 35 having 
25 a U shape (or an inverted Q shape) opened upward through a first 
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elastic bending section 34 in an upward convex shape and more 
specifically, toward the plug pin insertion hole 12. The 
U-shaped section 35 is elastically deformable in a direction 
Z crossing the direction of plug pin insertion X. As the 
5 U-shaped section 35 is deformed in the above-mentioned 
direction Z, the switch terminal 4 is switched from a state in 
which it is brought into contact with the fixed terminal 3 to 
a state in which the contact thereof with the fixed terminal 
3 is cut off. 

10 The U-shaped section 35 comprises first and second pieces 

37 and 38 connecting with each other through a second elastic 
bending section 36 and extending substantially parallel to the 
direction along the height H of the housing 2. The fixed piece 
32 thus connects with the first piece 37 in the U-shaped section 

15 35 through the first elastic bending section 34 so that a section 
39 having a substantially S shape turned sideways in cooperation 
with the U-shaped section 35 is formed. Consequently, the 
switch terminal 4 has the two elastic bending sections 34 and 
36, thereby making it possible to ensure a sufficient amount 

20 of elastic deformation. 

Referring to Figs. 5 to 7, the second piece 38 in the 
U-shaped section 35 comprises a first section 38a inserted 
between the fixed contacts 28, and a second section 40 arranged 
closer to the free end 4b of the switch terminal 4 than the first 

25 section 38a. 
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The width of the second section 40 in the second piece 
37 is larger than the width of the first section 38a, and the 
first section 38a and the second section 40 in the second piece 
37 form a T shape. The second section 40 in the second piece 
5 37 protrudes toward the back of the fixed contact 28, and the 
width of the second section 40 is larger than the width of a 
clearance between the fixed contacts 28. 

The second section 40 comprises a pair of ends 40a opposed 
to each other, and each of the ends 40a of the second section 

10 40 is provided with a corresponding first movable contact 41. 
As shown in Figs . 9 and 10, the first movable contact 41 provided 
at each of the pair of ends 40a of the second section 40 in the 
second piece 38 is brought into elastic contact with the 
corresponding fixed contact 28 from the side. 

15 In the second section 40 in the second piece 38, a second 

movable contact 42 for coming into contact with the plug pin 
51 is provided in an intermediate section 44 between the first 
movable contacts 41. The second movable contact 42 is at a 
position facing the plug pin insertion hole 12, as shown in Fig. 

20 3, except for the time of examination when the plug pin 51 is 
inserted into the plug pin insertion hole 12 in the housing 2. 

The second section 40 in the second piece 38 is formed 
in a mountain-shaped section projecting toward the first piece 
37, that is, toward the fixed contact 28. 

25 As shown in Fig. 11, when the plug pin 51 in the examination 
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device 50 is inserted into the plug pin insertion hole 12 at 
the time of examination, the second movable contact 42 at the 
center of the second section 40 in the second piece 38 in the 
switch terminal 4 is pressed sideward and is displaced by the 
5 plug pin 51, so that the second movable contact 42 is brought 
into elastic contact with the plug pin 51, and the contact 
between the first movable contacts 41 at both ends of the second 
section 40 in the second piece 38 and the fixed contacts 28 in 
the fixed terminal 3 is cut off as the above-mentioned 

10 displacement occurs. 

According to the present embodiment, the first movable 
contact 41 is generally brought into elastic contact with the 
fixed contact 28 by the spring properties of the switch terminal 
4 itself curved in a U shape. When the plug pin 51 is inserted 

15 into the plug pin insertion hole 12, and the second movable 
contact 42 is brought into contact with a side part 51a of the 
plug pin 51, the switch terminal 4 is electrically connected 
to the plug pin 51, the second piece 38 in the U-shaped section 
35 in the switch terminal 4 is displaced in a direction crossing 

20 the direction of insertion X of the plug pin 51 (sideward) , and 
the contact between each of the first movable contacts 41 and 
the corresponding fixed contacts 28 is cut off. 

When the plug pin 51 is extracted from the plug pin 
insertion hole 12, the switch terminal 4 is restored to the 

25 original position again by its own elasticity, and the first 
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movable contact 41 is brought into elastic contact with the 
fixed contact 28. 

The switch terminal 4 is displaced in the direction 
crossing the direction of insertion X of the plug pin 51. 
5 Accordingly, it is possible to thin the coaxial connector 1 
while ensuring the elastic deformation range of the switch 
terminal 4 . 

Furthermore, the fixed terminal 3 comprises the pair of 
fixed contacts 28, and the second piece 38 in the U-shaped 

10 section 35 in the switch terminal 4 comprises the narrow first 
section 38a inserted between the pair of fixed contacts 28 and 
the wide second section 40 closer to the front end than the first 
section 38a . The second section 40 has the pair of first movable 
contacts 41 respectively corresponding to the fixed contacts 

15 2 8 provided at both its ends, and has the second movable contact 
42 provided between the pair of first movable contacts 41. 
Consequently, a pair of the switch terminal 4 is inserted into 
the fixed terminal 3, so that the switch terminal is combined 
with the fixed terminal 3. Accordingly, it is possible to 

20 ensure a sufficient amount of elastic deformation of the switch 
terminal 4 while ensuring space saving. Since the fixed 
terminal 3 and the switch terminal 4 ensure the contact between 
the corresponding contacts 28 and 41, the reliability of the 
coaxial connector 1 is high. 

25 Since the second movable contact 42 is rubbed (that is, 



15 



wiped) by the plug pin 51 at the time of insertion, the coaxial 
connector 1 can be reliably examined without being affected by 
dust or the like. 

Furthermore, even if a foreign material such as a screw 
driver is significantly deeply inserted into the plug pin 
insertion hole 12, the switch terminal 4 is not plastically 
deformed. Thereafter, no problem occurs in the later 
connection between the first movable contact 41 in the switch 
terminal 4 and the fixed contact 28 in the fixed terminal 3. 

Moreover, the switch terminal 4 is provided with a section 
39 having a substantially S shape turned sideways, including 
the U-shaped section 35, and comprises the two elastic bending 
sections 34 and 36. Therefore, it is possible to ensure a 
sufficient amount of elastic deformation of the switch terminal 
4 while achieving space saving. 

Furthermore, on the bottom surface 2a of the housing 2, 
the terminal accommodation chamber 6 for accommodating the 
fixed terminal 3 and the switch terminal 4, together with the 
first, second and third engagement grooves 13, 14, and 15, are 
opened through the opening 43, and the terminal main bodies 22 
and 30 and the leads 27 and 31 in the fixed terminal 3 and the 
switch terminal 4 respectively are accommodated in the recess 
2b on the bottom surface 2a. Therefore, the fixed terminal 3 
and the switch terminal 4 can be easily incorporated from the 
same direction through the opening 43, thereby making it easy 
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to assemble the coaxial connector 1. 

While the invention has been described in detail with 
respect to specific embodiments thereof, it will be appreciated 
that those skilled in the art, upon attaining an understanding 
of the foregoing, may readily conceive of alterations to, 
variations of, and equivalents to these embodiments. 
Accordingly, the scope of the present invention should be 
assessed as that of the appended claims and any equivalents 
thereto. 

The present application corresponds to an application NO. 
2003-110735 filed with the Japan Patent Office on April 15, 2003, 
the disclosure of which is hereinto incorporated by reference. 



